Aims and objectives
The purpose of this observational cross-sectional study was to evaluate the association between remodeling of the subchondral bone as assessed by 99m TC-DPD-SPECT/CT and cartilage morphology using MRI in patients with early and advanced osteoarthritis of the knee. Tc-Dicarboxypropandiphosphate (DPD) in a saline dilution of 1,5-2ml were administered via a cubital i.v. injection. Image acquisition followed 2-3h post injection.
Methods and materials
One radiologist and one nuclear physician evaluated independently the SPECT/CT and MRI data. Structural joint changes of the knee were graded with a modified Whole-Organ Magnetic Resonance Imaging Score (WORMS score) where the originally 15 regions were condensed to 6 regions: Patella, trochlea, medial femoral condyle, lateral femoral condyle, medial tibia and lateral tibia. TC-DPD-SPECT/CT bone uptake of the subchondral bone plate and adjacent bone marrow of all 6 regions was assessed visually and graded as follows: 0 = normal uptake, 1 = moderately elevated uptake, 2 = severely elevated uptake.
The association between subchondral bone uptake and cartilage lesions using data from individual regions (in total 162 regions of 27 knees) was analyzed with general estimating equations that account for multiple measurements per subject. Post-estimation pairwise comparisons of least square means were tested with the Dunn-Sidak correction to adjust for multiple comparisons.
Results
Comparing MRI and SPECT/CT measurements on the level of the 162 regions we found a significant increase of adjusted uptake means with increasing cartilage score (p < 0.0001) with the lowest mean uptake found in regions without cartilage lesions (WORMS grade 0, mean uptake 0.49) and the highest mean uptake in regions with most severe cartilage lesions (WORMS grade 5, mean uptake 1.68) (Table 1, Figure 1) . When condensing the cartilage WORMS scale to a 3-point scale of cartilage lesions depth we found significantly higher uptake means of the full thickness lesions (WORMS grades 2.5 and 5) compared to partial thickness lesions (WORMS grades 2, 3, 4) (p = 0.01) and compared to cartilage with normal or altered T2 signal (WORMS grades 0 and 1) (p < 0.0001) (Table 1, Figure  1,2) .
Images for this section: Table 1 © Department of Radiology, University Hospital Basel -San Francisco/US bone (B, arrow) . A corresponding BMEP lesions can be seen in the fat saturated PD weighted sequence (C, arrow heads).
Conclusion
Normal 0 false false false EN-US JA X-NONE Discussion/Conclusion: The results of our study demonstrate a significant association between cartilage lesions and elevated bone turnover as measured with 99m Tc-DPD-SPECT/CT. The osseous activity was particularly pronounced subjacent to full thickness lesions regardless their transversal size (WORMS grade 2.5 < 1 cm and WORMS grade 5-6 >1cm).
